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Abstract. The Prototheca are unicellular algae from Prototheca genus. They could be found free in the 
nature and can be isolate from different environmental sources, especially from high vegetation and wet areas. 
At the beginning many species were described, but just three of them were accepted: P. zopfii, P. wickerhamii 
and P. stagnora.  More often P. zopfii is incriminated in animal pathology and P. wickerhamii in humans, but is 
hard to make a strict separation. Generally speaking they produce a chronic disease, with granulomatous 
processes that are very hard to treat. This presentation revealed the effect of honey and some plant extracts 
related with some P. zopfii strains (isolated from cows with mastitis) and one reference strain of P. wickerhamii 
(RE-4608014 ATCC 16529). The cultivation were made in nutritive gelose using an algal suspension in water 
saline sterile solution, by a density of 0,5 on  MacFarland ladder, and the tested products were placed into 4 mm 
small round wells cut into the agar layer. The incubation was performed under aerobic condition, and 37oC 
temperature. The growth effect was favored by honey, méhpatika and protofil, (because of the assimilation of 




The protothecs could be founded free in the nature, and they can be isolated from 
various habitats, but the humidity is a favorable factor that helps the multiplication process (3, 
4, 9, 12). Most authors succeeded to isolate them from trees mud, the wet soil around the 
trees, various vegetation, flooding areas, acid running waters, slurry and ponds. The isolation 
was also reported from green feed, houses, slurry channels, milk, milking machines, cooling 
tanks, house floor, animal faeces (2, 6). By faeces the contamination of aquatic systems will 
also be possible to occur (3). The protothecs are considered as facultative parasites of humans 
and animals (4, 6, 11). Some animals could be carriers, especially the rats and the pigs (9). 
Considering that many species were described, just three of them were than accepted 
according with recent data: P. zopfii, P. wickerhamii and P. stagnora.  The actual taxonomy is 
described as follow: kingdom Eucariota, filum Viridiplante, class Chlorophyta, tribe 
Chlorophyceae, order Chloralles, family Chlorellaceae, genus Prototheca (7, 8, 11). Based 
onto analyzed data we appreciate that the protothecs have wide distribution, but them 
presence is strongly influenced by humidity and organic matters that will encourage the 
surviving process and even the multiplication.  
From geographical point of view the protothecs were isolated from various regions of 
the world, with different climacteric conditions (11, 12). There are many signals regarding 
them presence in different country, the isolation was possible from environmental sources or 
from different clinical cases from animals (wild and domestic ones) and humans (11).   
From the pathology point of view the different species of Prototheca are regarded as 
exogenous etiologic agents, with minimum pathogenic activity. Any modifications within the 
host resistance, especially the immunosupression, are needed first, before these 
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microorganisms could invade the host and act as pathogen agents. Frequently P. zopfii is most 
incriminated into the pathologic process in animals, and P. wickerhamii in humans, but is still 
hard to establish a strict delimitation. The infections have, generally speaking, a chronic 
aspect, with granulomatous evolutions that are very hard to treat (11, 12, 13).  
The in vitro sensitivity testing regarding various antibiotics and antifungals showed that 
the protothecs are sensible to some of these products, but the results of the in vivo treatments 
are unsatisfactory, and even when some results are obtained the response is just for a short 
period of time, followed by recidivism (11, 12).  
By different animal species, the most sensitive seems to be the cows, in witch will 
evolve as enzootic mastitis, and dogs in witch some systemic infections are described, 
frequently with digestive disturbance followed by hemorrhagic enteritis or with eye and ear 
troubles (blindness and deafness) (2, 10, 13). In humans the infections were mostly described 
in patients with immunosuppressant disorders, chronic diseases or after intensive treatments 
with various antibiotics (11, 12, 14). 
In this article the authors tried to underline the effect of honey and some plant extracts 
used as therapy of some bacterial disease and mycosis of the bees, and regarding in vitro 
development of the protothecs.    
 
MATERIALS AND METHODS 
 
 The testing was performed based on 9 strains of Prototheca zopfii (from discipline 
collection) and one reference strain of Prototheca wickerhamii (strain RE-4608014 ATCC 
16529). The strains were cultivated on glucosed media (broth and agar) or by using of some 
special media (potato or Smith Baskerville media). 
 To perform the testing against different products some 10 cm diameter Petri sterile 
dishes were prepared with a 3 mm in the gel layer of gelosis. After solidification the 
insemination was performed with a protothecs suspension in water saline sterile solution, by a 
density of 0,5 on MacFarland ladder. After insemination the Petri dishes were kept in the 
thermostat for 20 min. to allow the surface to dry, after that some 4 mm small round wells 
were cut in the agar layer, and were filled up with different products used for this testing: 
honey, protofil, méhpatika, polioel 3. We took care that the products will not pass over the 
wells border. The incubation was performed at the 37oC for the first 48 hours and at the 
laboratory temperature for the next 48 hours.   
During interpretation, the effect of the mentioned products against the development of 
the algae in the culture media was carefully recorded, to see if they will have a favorable or an 
inhibiting effect related with algal growth. 
 
RESULTS AND DISCUTIONS 
 
 Two different major aspects were noted, based onto the possibility of having a 
favorable  or an inhibiting effect of algal growth.  
If the effect consist in growth favorable, than the development of the protothecs was 
more abundant as the sun rays, lots of colonies near the agar round well that will start to 
decrease as number as we step away from the center. This pattern was correlated with the 
decreasing of the concentration of the product into the culture media.  
 If the effect consist in growth inhibition, than it was impossible for the protothecs to 
grow and the culture media remains clear and transparent, as in the areas that the protothecs 
were not cultivated. 
 279 
 Honey. Is a natural product with highly complex composition. It contains sugars, 
vitamins, minerals, enzymes, organic acids. It was assimilated by all the tested Prototheca 
strains. Around the agar wells a very abundant development of the protothecs was noted, 
especially in a 10-12 mm radius. Far away from this area some isolated colonies could be 
noted.   
 Méhpatika. Is a product obtained through alcoholic extraction from medicinal plants 
and is used for the treatment against Varroa destructor infestations (15, 16). Against the algae 
the effect was also stimulating, but much lower than compared with honey. The areas that 
allowed a very abundant development of the protothecs were thinner, just 6-7 mm, but clearly 
delimitated, and also some isolate colonies around this area, as well as the presence of 
isolated colonies neighboring these areas. 
  Protofil. Is a product obtained through hidro-alcoholic extraction from different plant, 
and it contains vitamins and microelements; it is used especially in the prevention and 
treatment of nosemosis. By the elements that are included it prevents the development of life 
cycle of Nosema apis, by inhibiting the pathogen intestinal flora and is stimulating the 
digestive enzymatic secretion in bees and larvae (1). Against the protothecs, the effect was 
growth stimulation, but less intense that we compare to honey or méhapatika. Around the agar 
well a round layer could be observed, approximately 7 mm wide, in which isolated colonies 
of protothecs become even rarer at the end of this area.    
 Polioel 3. Is an oil based extract from Artemisia annua, Hyssopus officinalis, 
Pimpinella anisum. We noticed that it have a strong inhibitory effect against protothecs. The 
inhibition areas were very wide, around 24 mm in diameter, in which the development of the 
protothecs was impossible. By inseminations performed from these areas we also noticed that 
the cid effect, and the culture media remains sterile.   
 The favorable effect of the prothotecs growth can be observed, related to honey, 
méhpatika and protofil, but also the inhibiting effect of their growth by the polioel 3 (fig. 1).  
From the areas were the protothecs developed some wet staining were performed, in 
Lügol solution, that allow us to observe the cell morphology and also inseminations in 
different culture media (broth and agar) that will allow the observation of the cultural 
characters.  
From these preparations it was possible to appreciate that the algae kept their 
characteristic morphology. The cells shape were oval’s, rarely rounded or been-like, sized 
9,5-30,4 µm. It was possible to observe the large cell wall, double layered, the granular 
cytoplasm structure, the presence of dense bodies and a lot of cells in different multiplication 
stages, through endospores, that is a characteristic for Prototheca and allow us to make the 
difference from yeasts or molds.  
This Lügol wet technique allows the identifications of structural formations and could 
be considered as routine method for protothecs examination. The microscopic examination is 





Fig. 1 – The areas with products that help the Prototheca spp. development (in the presence of honey, 
protofil and méhpatika); and inhibition area to the polioel 3 
 
   
The cultivation on glucosed media (broth and agar) was performed in aerobic condition, 
at 37oC. The cultural aspects are characteristic, and allow a very easy identification and 
differentiation from other microorganisms.  
In the glucosed broth, the culture appears to be visible within 24-48 hours, starting with 
a granular sand-like deposit, which will crumble to the tube wall. The rest of the liquid from 
the tube will remain clear, but if the tube is shuttled the deposit will be dispersed into the 
media, but because of huge dimensions of the cells the deposit will be formed again, by quick 
sedimentation (5, 11, 12). 
On the solid media, the colonies became visible after 36-48 hours. At the beginning 
these were small, hard to spot, light grey in color. After this period, the colonies continue to 
develop and became larger with silver shining, similar with ice crystals. By keeping the plates 
at the room temperature, the colonies will continue to grow, until 3-5 mm diameter, and white 
color. By using a magnifying glass it can be observed that the colonies have round shape, with 
slightly rough margins, tall, and blackberry like or cauliflower like appearance (characteristic 
aspects). If the procedure will assume very dense insemination, than the colonies will be 
confluent, like a white mass with a surface that remind of cauliflower aspect (5, 11, 12).   
To be able to catch all morphological details of the colonies, dimensions, color, 
consistency, the examination should use a microscope (x1,6; x4), which will also allow the 
differentiation from other germs colonies (molds, staphylococcus, micrococcus). 
The product named Polioel 3 has an inhibitory effect. The inhibition area was pretty 
wide, with an approximately 24 mm in diameter, in which the protothecs did not have the 
possibility to grow. The agar remain transparent, and for demonstrating the inhibition effect 
type “bactericidal” or “bacteriostatic” from the inhibition area some inseminations were made 
 M – honney 
 Pf – Protofil 
 Mh – Méhpatika 
 Po – Polioel3 
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in glucosed media. All of the inseminated media remains sterile, proving that the inhibitory 
effect is “cid”.  
There were not recorded any differences in favorable or inhibiting of growth between 
strains of P. zopfii or P. wickerhamii, which proves that the products effect is not influenced 
by different Prototheca species.  
By analyzing the data we could mention that some of the tested beekeeping e products 
as honey, protofil and méhepatica, were favorable   the culture development of protothecs and 
some others, as it is polioel 3 shown an inhibitory effect. 
Based on these observations, we considered that the products that had a favorable   
effect could be used as growth stimulators for the different culture media, which will help the 
Prototheca isolation from the samples.  
The growth favorable effect could be granted due to an assimilation process of some of 
the tested products components (especially sugars), because is known that these products are 
some natural complexes (as honey) or they are obtained through different extraction 
procedures from natural products (protofil, méhpatika) (1, 15, 16).  
The growth inhibition that is induced by Polioel 3 could be considered to be so because 
of some inhibitory substances that are part of his composition, as are flavonoides, essential 
oils, that have a bactericidal effect. Based onto these observations we consider that this 
product can be used in the treatment of some disease caused by the prothotecs, especially the 
cutaneous ones, but also for some suspensions that can help the solving of bovine mastitis 




1. We tested the effect of honey and some plants extracts (protofil, méhpatika şi polioel 
3), regarding their activity over some unicellular algae from Prototheca genus: 9 strains of P. 
zopfii (isolated from cows with mastitis) and one strain of P. wickerhamii (reference strain 
RE-4608014 ATCC 16529). 
2. The testing was performed through in vitro inseminations on nutritive agar, using a 
Prototheca suspension, from each strain, dispersed in sterile saline solution, at a density of  
0,5 on McFarland ladder, and the distribution of the beekeeping e products in round agar 
wells with 4 mm diameter; the incubation was performed in aerobic conditions at 37oC. 
3. The favorable  growth effect upon the protothecs was revealed to: honey, méhpatika 
and protofil, expressed through some round areas of 6-12 mm, in which the protothecs were 
abundant, in a dense, cauliflower like layer. 
4. The inhibitory effect is the “cid” induced by the product named Polioel; the inhibition 
area was 24 mm wide, in which the protothecs were not able to develop, fact that were 
demonstrated by inseminations in glucosed media from these clear areas. 
5. Growth encourage could be assumed by the assimilation of some components of the 
tested products, especially sugars (glucose), and the inhibition showed by Polioel 3, could be 




1. Chioveanu Gabriela – (2004) Control of nosemosis – the treatment with “Protofil” – APIACTA, 39, 31-38; 
2. Gonzales N.R., (1996) – Prototheca, yeast and Bacillus as a Cause of Mastitis – Natural Mastitis Council 
Annual Meeting Precedings, 85. 
3. Huerre M., P. Ravisse, H. Solomon, P. Ave, N. Briquelet, S. Maioron, N. Wuscher, (1993) – Human 
protothecosis and environment – Bul. Soc. Pathol. Exot., 85, (5/7), 484-488; 
 282 
4. Jones T.C., R. D. Hunt, (1983) – Protothecosis: in Veterinary Pathology, 5th Edition, Lea & Febiger, 
Phildelphia, P.A., 703-704; 
5. Marica D., Gh. Răpuntean, I. Groza, S. Răpuntean, (1997) – Morfological, cultural and biochemical several 
strains of Prototheca spp., isolated from cows with subclinical mastitis – The 7th Nat. Cong. Vet. Med., 
Romania, 21-24 oct., vol. rez., 128; 
6. Moubamba Dieudonné, P. Desmet., P. E. Lagneau, Danielle Swinne, (1997) – La protothecose bovine en 
Belgique – Inst. De Med. Tropic. Lab. Mycol., Nationalstraat 155-B-2000, Antwerpen 1; 
7. Nagy-Toth Francisc, Adriana Barna, (1998) – Unicellular green algae (Alge verzi unicelulare) 
(Chlorococcales) – Determinator, Editura Presa Universitară, Cluj-Napoca, 9-22; 
8. Pore R.S., (1985) – Prototheca taxonomy – Mycopathologia, 90, 129-139; 
9. Pore R.S., E. A. Barnett, C. W. Barnet Jr., J. D. Walker, (1983) – Prototheca ecology – Mycopathologia, 81, 
49; 
10. Pore R.S., T. A. Shahan, M. D. Pore M, R. Blauwiekel (1987) – Occurance of P. zopfii a mastitis pathogen 
in milk – Veterinary Microbiology, 15, (4), 315-323; 
11. Răpuntean Gh., S. Răpuntean (1999) – The importance of unicellular algae for the veterinary pathology 
(ImportanŃa algelor unicelulare pentru patologia veterinară) - Rev. Rom. Med. Vet., 9, (3), 233-246; 
12. Răpuntean S., (2002) “Study regarding unicellular algae from Prototheca genus: epidemiology, 
morfocultural, biochemical, antigenic and etiologic aspects” (Studiu asupra algelor unicelulare din genul 
Prototheca: aspecte epidemiologice, morfoculturale, biochimice, antigenice şi semnificaŃie etio-
patogenetică)”- PhD thesis (Teză de doctorat), Cluj-Napoca; 
13. Tyler D.E., et al. (1980) – Diseminated Protothecosis with Central Nervous System Involvment in a Dog – 
JAVMA, 176, 987-993; 
14. Woolorich A., E. Koestenblatt, P. Don, W. Szaniawski, (1994) – Cutaneous prototecosis and AIDS – J. 
Amer. Acad. Dermatol., 31, (5/II), 920-924; 
15. *** Méhpatika – Anivet, Rotating broodframe beehive – Http://www.beekeeping.com/anivet/index.htm; 
16. *** Méhpatika – Chemor: How do the products exert their effect upon the pathogens? – 
http:/www.chemor.hu/content/en/faq.html 
 
 
